Localization of the elongation factor Tu binding site on Escherichia coli ribosomes.
Fluorescent techniques were used to study binding of peptide elongation factor Tu (EF-Tu) to Escherichia coli ribosomes and to determine the distances of the bound factor to points on the ribosome. Thermus thermophilus EF-Tu was labeled with 3-(4-maleimidylphenyl)-4-methyl-7-(diethyl-amino)coumarin (CPM) without loss of activity. In the presence of Phe-tRNA and a nonhydrolyzable analogue of GTP, 70S ribosomes bind the CPM-EF-Tu [Kb = (3 +/- 1.2) X 10(6) M-1] causing a decrease of CPM fluorescence. Binding of CPM-EF-Tu to 50S subunits was at least 1 order of magnitude lower than with 70S ribosomes, and binding to 30S subunits could not be detected. Reconstituted 70S ribosomes containing either S1 labeled with fluoresceinmaleimide or ribosomal RNAs labeled at their 3' ends with fluorescein thiosemicarbazide were used for energy transfer from CPM-EF-Tu. The distances between CPM-EF-Tu bound to the ribosomes and the 3' ends of 16S RNA, 5S RNA, 23S RNA, and the closest sulfhydryl group of S1 were calculated to be 82, 70, 73, and 62-68 A, respectively.